Mutants of Escherichia coli that do not contain 1,4-diaminobutane (putrescine) or spermidine.
Strains of Escherichia coli K12 have been constructed which do not contain any of the polyamines normally present in a wild type strain, namely, 1,4-diaminobutane (putrescine) and spermidine. This phenotype arises as a consequence of the assembly into these strains of deletion mutations in speA (arginine decarboxylase), speB (agmatine ureohydrolase), speC (ornithine decarboxylase), and speD (adenosylmethionine decarboxylase). The polyamine-deficient strains grow indefinitely in the absence of polyamines but with a growth rate one-third of that found in the presence of polyamines. These strains can act as hosts for bacteriophages T4, T7, and f2, although the latter phage is poorly adsorbed; they can also maintain F' factors, ColE1 and P1 plasmids, and lysogeny by bacteriophage lambda. In contrast, the production of bacteriophage lambda in the absence of polyamines is strikingly decreased (greater than 99%) either after infection of a nonlysogen or after induction of a lysogen. A polyamine-deficient Hfr strain can transfer its chromosome to a recipient at a normal rate, but the number of recombinants observed in a cross is decreased approximately 300-fold. No such effect is observed when only the F- recipient strain in a cross is polyamine deficient.